AMENDMENTS TO THE CLAIMS 

The following listing of claims will replace all prior versions and listings of claims 
in the application. 

Listing Of Claims 

1 . (canceled) 

2. (withdrawn) The optical transmission system according to Claim 1 , 
wherein the infinitesimal-modulated signal component detection circuit 

comprises: an eye-opening monitoring circuit which outputs a signal obtained by 
monitoring an eye opening of a signal split from the signal output from the balanced 
detection circuit; and a band-pass filter which passes the second low-frequency signal 
contained in the signal output from the eye-opening monitoring circuit, 

the synchronous detection circuit detects the shift amount and direction based on 
an output signal of the band-pass filter. 

3. (withdrawn) The optical transmission system according to Claim 1 , 
wherein the infinitesimal-modulated signal component detection circuit 

comprises: a data regeneration circuit which discriminates and regenerates an electrical 
signal output from the balanced detection circuit and which is provided with a code error 
detection function; an error count monitoring circuit which outputs a signal obtained by 
monitoring the number of errors output from the data regeneration circuit; and a band- 
pass filter which passes the second low-frequency signal contained in the signal output 
from the error count monitoring circuit, 
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the synchronous detection circuit detects the shift amount and direction based on 
an output signal of the band-pass filter. 

4. (withdrawn) The optical transmission system according to Claim 1 , 
wherein the balanced detection circuit comprises an equalizing amplification 

circuit, 

the infinitesimal-modulated signal component detection circuit comprises: a 
current consumption monitoring circuit which outputs a signal obtained by monitoring 
the current consumption of the equalizing amplification circuit; and a band-pass filter 
which passes the second low-frequency signal contained in the signal output by the 
current consumption monitoring circuit, 

the synchronous detection circuit detects the shift amount and direction based on 
an output signal of the band-pass filter. 

5. (withdrawn) The optical transmission system according to Claim 1 , 
wherein the balanced detection circuit comprises: an optical splitting unit which 

splits into two each of the two output ports of the Mach-Zehnder interferometer; an 
optical coupling unit which causes interference between two light beams split by the 
optical splitting unit; and an optical detection unit which converts an optical signal output 
from the optical coupling unit into an electrical signal, 

the infinitesimal-modulated signal component detection circuit comprises a band- 
pass filter which passes the second low-frequency signal contained in the electrical 
signal output from the optical detection unit, 
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the synchronous detection circuit detects the shift amount and direction based on 
an output signal of the band-pass filter. 

6. (withdrawn) The optical transmission system according to Claim 1 , 
wherein a free spectral range of the Mach-Zehnder interferometer is shifted 

somewhat from the clock rate of a main signal, 

the infinitesimal-modulated signal component detection circuit comprises: a first 
amplifier which amplifies an optical current of one of photodetectors forming the 
balanced optical detection circuit; and a band-pass filter which extracts a component of 
the second low-frequency signal from an output of the first amplifier, 

the synchronous detection circuit detects the shift amount and direction based on 
an output signal of the band-pass filter. 

7. (withdrawn) The optical transmission system according to Claim 6, 
wherein the infinitesimal-modulated signal component detection circuit further 

comprises: a second amplifier which amplifies an optical current of the other of the 
photodetectors forming the balanced detection circuit; and a subtracter which outputs a 
difference between an output of the first amplifier and an output of the second amplifier, 
the band-pass filter extracts the component of the second low-frequency signal 
from an output of the subtracter. 

8. (withdrawn) The optical transmission system according to Claim 1 , 
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wherein the infinitesimal-modulated signal component detection circuit 
comprises: a clock extraction circuit which extracts a clock signal from a signal train 
output from the balanced detection circuit; and a low-frequency signal extraction circuit 
which extracts the second low-frequency signal superposed on the clock signal output 
from the clock extraction circuit, 

the synchronous detection circuit detects the shift amount and direction based on 
the second low-frequency signal output from the low-frequency signal extraction circuit. 

9. (withdrawn) The optical transmission system according to Claim 1 , 

wherein the optical transmitter comprises: a clock signal generation circuit which 
generates a clock signal having the same bit rate as a signal bit rate; and an intensity 
modulator which performs intensity modulation of the phase-modulated light using the 
clock signal output by the clock signal generation circuit, 

the balanced detection circuit comprises: an optical splitting circuit which splits 
one of the two output ports of the Mach-Zehnder interferometer; and a monitoring 
photodetector connected to the optical splitting circuit, 

the infinitesimal-modulated signal component detection circuit comprises: a 
narrow-band amplifier which extracts a clock on which the second low-frequency signal 
is superposed from intensity-modulated light output from the monitoring photodetector; 
and a power detection circuit which extracts the second low-frequency signal from the 
extracted clock, 

the synchronous detection circuit detects the shift amount and direction based on 
an output signal of the power detection circuit. 
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10. (withdrawn) The optical transmission system according to Claim 1, 
wherein the infinitesimal-modulated signal component detection circuit comprises: a 
data regeneration circuit which discriminates and regenerates an electrical signal output 
from the balanced detection circuit; a correlation detection circuit which detects a 
correlation between an output signal of the data regeneration circuit and a signal before 
discrimination; and a low-frequency signal extraction circuit which extracts the second 
low-frequency signal from an output of the correlation detection circuit. 

1 1 . (withdrawn) The optical transmission system according to Claim 1 , 
wherein the optical transmission system comprises: an intensity modulation unit 

which performs intensity modulation of the phase-modulated light using a signal at 
frequency f2 sufficiently high to enable superpositioning of the low-frequency signal at 
frequency f1 ; and an intensity-modulated component detection unit which detects an 
intensity-modulated component at frequency f2, 

the infinitesimal-modulated signal component detection circuit extracts the 
second low-frequency signal at frequency f1 superposed onto the detected intensity- 
modulated component at frequency f2. 

12. (withdrawn) The optical transmission system according to Claim 11, 
wherein, as the intensity modulation unit, the optical transmitter comprises an oscillation 
circuit which generates a signal at the frequency f2 and performs direct intensity 
modulation of a light source of the optical transmitter. 
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13. (withdrawn) The optical transmission system according to Claim 11, 
wherein, as the intensity modulation unit, the optical receiver comprises: an oscillation 
circuit which generates a signal at the frequency f2; and an intensity modulator which 
performs intensity modulation of signal light using the signal output from the oscillation 
circuit. 

14. (withdrawn) The optical transmission system according to Claim 11, 
wherein, as the intensity modulation unit, the optical receiver comprises: an oscillation 
circuit which generates a signal at the frequency f2; and an optical amplifier connected 
to the oscillation circuit, and that the gain of the optical amplifier is modulated by the 
oscillation circuit at the frequency f2. 

15. (withdrawn) The optical transmission system according to claim 11, 
wherein, as the intensity-modulated component detection unit, the optical receiver 
comprises: an optical splitting circuit which splits one of the two output ports of the 
Mach-Zehnder interferometer; a monitoring photodetector connected to the optical 
splitting circuit; and an extraction circuit which extracts the component at the frequency 
f2 from intensity-modulated light output from the monitoring photodetector. 

16. (withdrawn) The optical transmission system according to claim 11, 
wherein, as the intensity-modulated component detection unit, the optical receiver 
comprises: an input level adjustment unit which renders asymmetric the input levels of 
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the converted intensity-modulated light which is input to the balanced detection circuit; 
and an extraction circuit which extracts the component at the frequency f2 from an 
output signal of the balanced detection circuit. 

1 7. (withdrawn) The optical transmission system according to claim 1 , 
wherein the infinitesimal-modulated signal component detection circuit comprises 

a data regeneration circuit which discriminates and regenerates an electrical signal 
output from the balanced detection circuit, 

the optical receiver further comprises: a logic inversion circuit which inverts the 
logic of an output signal of the data regeneration circuit and outputs an inverted signal; 
a selection unit which selectively outputs either the output signal of the data 
regeneration circuit or an output of the logic inversion circuit according to a prescribed 
logic specification signal; and a polarity selection unit which inverts the polarity of a 
feedback error signal within the control circuit when the output of the logic inversion 
circuit has been selected, 

an amount of correction of the shift between the center wavelength of the phase- 
modulated light output from the optical transmitter and the pass band wavelength of the 
Mach-Zehnder interferometer is reduced to 1/2 or less of a repetition frequency of the 
Mach-Zehnder interferometer. 

1 8. (withdrawn) The optical transmission system according to claim 1 , 
wherein the optical receiver further comprises: a temperature detection circuit 

which detects the temperature of a substrate of the Mach-Zehnder interferometer; and a 
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loop open/close switch which turns on and off feedback control to the Mach-Zehnder 
interferometer, 

when the temperature of the substrate of the Mach-Zehnder interferometer is not 
within an appropriate range, the loop to perform the feedback control is opened, 
whereas when the temperature of the substrate of the Mach-Zehnder interferometer is 
within the appropriate range, the loop is closed to perform the feedback control. 

1 9. (withdrawn) The optical transmission system according to claim 1 , 
wherein the control circuit further comprises: a lock detection circuit which 

detects a locked state of a loop which performs feedback control to the Mach-Zehnder 
interferometer; and a re-locking circuit which re-locks the loop when the locked state 
indicates that the loop is unlocked, 

when the lock detection circuit is detecting that the loop is locked, normal 
feedback control is performed, and when the lock detection circuit is not detecting that 
the loop is locked, a driving signal applied to the phase adjustment terminal of the 
Mach-Zehnder interferometer is swept, and if the lock detection circuit once again 
detects that the loop is locked, switching to a state in which the normal feedback control 
is performed. 

20. (currently amended) An optical transmission system comprising: 

an optical transmitter which outputs differential-encoded phase-modulated light: 

and 
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an optical receiver which detects the phase-modulated light and performs 
demodulation, 

wherein the optical transmitter comprises: an encoder which converts NRZ code 
input signals into NRZ-I code signals; and a phase modulator which, for marks and 
spaces encoded by the encoder, outputs phase-modulated light with a phase deviation 
Afo imparted over a range 0 < Acj) < n, 

the optical receiver comprises: 

a Mach-Zehnder interferometer with two independent phase adjustment 
terminals to set a phase difference between two interfering signals, which splits the 
phase- modulated light which has been received into two signal light beams, delays one 
of the split signal light beams by one bit, and causes the two signal light beams to 
interfere to effect conversion into intensity-modulated light; 

a balanced detection circuit which performs photoelectric conversion of signal 
light from two output ports of the Mach-Zehnder interferometer, and outputs a difference 
in converted electrical signals; 

a low-frequency signal generation circuit which applies a first low-frequency 
signal at frequency f1 to one of the two phase adjustment terminals of the Mach- 
Zehnder interferometer; 

an infinitesimal-modulated signal component detection circuit which detects a 
second low-frequency signal from a signal supplied by the balanced detection circuit; 

a synchronous detection circuit which, by synchronous detection of the second 
low-frequency signal output from the infinitesimal-modulated signal component 
detection circuit using the first low-frequency signal output from the low-frequency signal 
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generation circuit, detects a shift amount and direction of shift between a center 
wavelength of the phase-modulated light output from the optical transmitter and a pass 
band wavelength of the Mach-Zehnder interferometer; 

a control circuit which outputs a feedback error signal as a control signal to adjust 
the phase difference between the two split signal light beams so as to correct the shift 
amount; and 

a driver circuit which applies the feedback error signal to the other of the two 
phase adjustment terminals 

Th e opt i ca l transm i ss i on syst e m accord i ng to c l a i m 1, wh e r ei n th e Mach - Z e hnd e r 
i ntorforomotor i s prov i ded w i th two i ndopondont phase adjustment term i na l s, and an 
output of the i nf i n i tos i ma l- modu l atod s i gnal osc ill at i on c i rcu i t i s app li ed to ono of tho two 
phaso adjustment term i na l s, wh i lo a foodbaok orror s i gnal w i th i n tho contro l c i rcu i t i s 
app lie d to th o oth e r of th o two phas e adjustm e nt t e rm i na l s . 

21. (currently amended) An optical transmission system comprising: 

an optical transmitter which outputs differential-encoded phase-modulated light; 

and 

an optical receiver which detects the phase-modulated light and performs 
demodulation, 

wherein the optical transmitter comprises: an encoder which converts NRZ code 
input signals into NRZ-I code signals; and a phase modulator which, for marks and 
spaces encoded by the encoder, outputs phase-modulated light with a phase deviation 
Afo imparted over a range 0 < A§ < %, 
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the optical receiver comprises: 

a Mach-Zehnder interferometer with phase adjustment terminal to set a phase 
difference between two interfering signals, which splits the phase-modulated light which 
has been received into two signal light beams, delays one of the split signal light beams 
by one bit, and causes the two signal light beams to interfere to effect conversion into 
intensity-modulated light; 

a balanced detection circuit which performs photoelectric conversion of signal 
light from two output ports of the Mach-Zehnder interferometer, and outputs a difference 
in converted electrical signals; 

a low-frequency signal generation circuit which applies a first low-frequency 
signal at frequency f1 to the phase adjustment terminal of the Mach-Zehnder 
interferometer; 

an infinitesimal-modulated signal component detection circuit which detects a 
second low-frequency signal from a signal supplied by the balanced detection circuit; 

a synchronous detection circuit which, by synchronous detection of the second 
low-frequency signal output from the infinitesimal-modulated signal component 
detection circuit using the first low-frequency signal output from the low-frequency signal 
generation circuit, detects a shift amount and direction of shift between a center 
wavelength of the phase-modulated light output from the optical transmitter and a pass 
band wavelength of the Mach-Zehnder interferometer; 

a control circuit which outputs a control signal to adjust the phase difference 
between the two split signal light beams so as to correct the shift amount; 
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a driver circuit which drives the phase adjustment terminal based on the control 
signal; and 

Tho opt i ca l transm i ss i on system accord i ng to c l a i m 1, whoro i n tho opt i ca l roco i vor 
compr i ses: _ an optical carrier frequency detection unit which detects, from received 
signal light detected by the balanced detection circuit, a relative position between an 
optical carrier frequency and an optical frequency characteristic of the Mach-Zehnder 
interferometer based on the frequencies corresponding to minima in the optical 
spectrum which are found by scanning the received signal light ; and an offset setting 
circuit which provides an offset to a feedback error signal in the control circuit, 

a value of the offset of the offset setting circuit is adjusted such that the position 
of the optical carrier frequency matches a peak position or bottom position of the optical 
frequency characteristic of the Mach-Zehnder interferometer. 

22. (currently amended) An optical transmission system comprising: 

an optical transmitter which outputs differential-encoded phase-modulated light; 

and 

an optical receiver which detects the phase-modulated light and performs 
demodulation. 

Th e opt i ca l transm i ss i on syst e m accord i ng to c l a i m 1 , 

wherein the optical transmitter comprises: an encoder which converts NRZ code 
input signals into NRZ-I code signals; a phase modulator which, for marks and spaces 
encoded by the encoder, outputs phase-modulated light with a phase deviation 
imparted over a range 0 < Ad) < jc: a modulation state control unit which turns on and off 
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modulation of a main signal; and a first control signal communication unit which 
communicates with the optical receiver using a control line provided separately from a 
line for the main signal, 

the optical receiver comprises: a Mach-Zehnder interferometer with phase 
adjustment terminal to set a phase difference between two interfering signals, which 
splits the phase-modulated light which has been received into two signal light beams, 
delays one of the split signal light beams by one bit, and causes the two signal light 
beams to interfere to effect conversion into intensity-modulated light; a balanced 
detection circuit which performs photoelectric conversion of signal light from two output 
ports of the Mach-Zehnder interferometer, and outputs a difference in converted 
electrical signals; a low-frequency signal generation circuit which applies a first low- 
freauencv signal at frequency f1 to the phase adjustment terminal of the Mach-Zehnder 
interferometer; an infinitesimal-modulated signal component detection circuit which 
detects a second low-frequency signal from a signal supplied by the balanced detection 
circuit; a synchronous detection circuit which, by synchronous detection of the second 
low-frequency signal output from the infinitesimal-modulated signal component 
detection circuit using the first low-frequency signal output from the low-frequency signal 
generation circuit, detects a shift amount and direction of shift between a center 
wavelength of the phase-modulated light output from the optical transmitter and a pass 
band wavelength of the Mach-Zehnder interferometer; a control circuit which outputs a 
control signal to adjust the phase difference between the two split signal light beams so 
as to correct the shift amount; a driver circuit which drives the phase adjustment 
terminal based on the control signal; an optical carrier frequency detection unit which 
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detects, from received signal light detected by the balanced detection circuit, a relative 
position between an optical carrier frequency and an optical frequency characteristic of 
the Mach-Zehnder interferometer; an offset setting circuit which provides an offset to a 
feedback error signal in the control circuit; and a second control signal communication 
unit which communicates with the optical transmitter using the control line, 

at the time of startup of the optical transmission system, the optical transmitter 
uses the modulation state control unit to turn off modulation of the main signal and 
transmit only an optical carrier, the optical receiver uses the optical carrier frequency 
detection unit to detect the relative position between the frequency of the optical carrier 
transmitted from the optical transmitter and the optical frequency characteristic of the 
Mach-Zehnder interferometer, and adjusts the offset of the offset setting circuit so as to 
cause a position of the optical carrier frequency to match a peak or bottom position of 
the optical frequency characteristic of the Mach-Zehnder interferometer, the optical 
receiver sends a control signal indicating completion of offset adjustment to the optical 
transmitter using the second control signal communication unit, and, after receiving the 
control signal, the optical transmitter turns on modulation of the main signal. 

23. (canceled) 

24. (withdrawn) An optical transmitter, in an optical transmission system 
comprising: an optical transmitter which outputs differential-encoded, phase-modulated 
light; and an optical receiver which detects the phase-modulated light and performs 
demodulation, wherein the optical transmitter comprises: an encoder which converts 
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NRZ code input signals into NRZ-I code signals; and a phase modulator which, for 
marks and spaces encoded by the encoder, outputs phase-modulated light with a phase 
deviation A<|> imparted over a range 0 < A<|> < %, the optical receiver comprises: a Mach- 
Zehnder interferometer with phase-adjustment terminal to set a phase difference 
between two interfering signals, which splits the phase-modulated light which has been 
received into two signal light beams, delays one of the split signal light beams by one 
bit, and causes the two signal light beams to interfere to effect conversion into intensity- 
modulated light; and a balanced photodetector which performs photoelectric conversion 
of signal light from two output ports of the Mach-Zehnder interferometer, and outputs a 
difference in converted electrical signals, 

the optical transmitter comprises an oscillation circuit which generates a signal at 
frequency f2 sufficiently high to enable superpositioning of a low-frequency signal at 
frequency f1 at which a light source of the optical transmitter is directly intensity- 
modulated. 

25. (canceled) 

26. (withdrawn) The optical receiver of an optical transmission system 
according to Claim 25, 

wherein the infinitesimal-modulated signal component detection circuit 
comprises: an eye-opening monitoring circuit which outputs a signal obtained by 
monitoring an eye opening of a signal split from the signal output from the balanced 
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detection circuit; and a band-pass filter which passes the second low-frequency signal 
contained in the signal output from the eye-opening monitoring circuit, and 

the synchronous detection circuit detects the shift amount and direction based on 
an output signal of the band-pass filter. 

27. (withdrawn) The optical receiver of an optical transmission system 
according to Claim 25, 

wherein the infinitesimal-modulated signal component detection circuit 
comprises: a data regeneration circuit which discriminates and regenerates an electrical 
signal output from the balanced detection circuit and which is provided with a code error 
detection function; an error count monitoring circuit which outputs a signal obtained by 
monitoring the number of errors output from the data regeneration circuit; and a band- 
pass filter which passes the second low-frequency signal contained in the signal output 
from the error count monitoring circuit, 

the synchronous detection circuit detects the shift amount and direction based on 
an output signal of the band-pass filter. 

28. (withdrawn) The optical receiver of an optical transmission system 
according to Claim 25, wherein the balanced detection circuit comprises an equalizing 
amplification circuit, the infinitesimal-modulated signal component detection circuit 
comprises: a current consumption monitoring circuit which outputs a signal obtained by 
monitoring the current consumption of the equalizing amplification circuit; and a band- 
pass filter which passes the second low-frequency signal contained in the signal output 
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by the current consumption monitoring circuit, and the synchronous detection circuit 
detects the shift amount and direction based on an output signal of the band-pass filter. 

29. (withdrawn) The optical receiver of an optical transmission system 
according to Claim 25, 

wherein the balanced detection circuit comprises: an optical splitting unit which 
splits into two each of the two output ports of the Mach-Zehnder interferometer; an 
optical coupling unit which causes interference between two light beams split by the 
optical splitting unit; and an optical detection unit which converts an optical signal output 
from the optical coupling unit into an electrical signal, 

the infinitesimal-modulated signal component detection circuit comprises a band- 
pass filter which passes the second low-frequency signal contained in the electrical 
signal output from the optical detection unit, 

the synchronous detection circuit detects the shift amount and direction based on 
an output signal of the band-pass filter. 

30. (withdrawn) The optical receiver of an optical transmission system 
according to Claim 25, 

wherein a free spectral range of the Mach-Zehnder interferometer is shifted 
somewhat from the clock rate of a main signal, 

the infinitesimal-modulated signal component detection circuit comprises: a first 
amplifier which amplifies an optical current of one of photodetectors forming the 
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balanced optical detection circuit; and a band-pass filter which extracts a component of 
the second low-frequency signal from an output of the first amplifier, 

the synchronous detection circuit detects the shift amount and direction based on 
an output signal of the band-pass filter. 

31. (withdrawn) The optical receiver of an optical transmission system 
according to Claim 30, 

wherein the infinitesimal-modulated signal component detection circuit 
comprises: a second amplifier which amplifies an optical current of the other 
photodetector forming the balanced detection circuit; and a subtracter which outputs a 
difference between the output of the first amplifier and an output of the second amplifier, 

the band-pass filter extracts the component of the second low-frequency signal 
from an output of the subtracter. 

32. (withdrawn) The optical receiver of an optical transmission system 
according to Claim 25, 

wherein the infinitesimal-modulated signal component detection circuit 
comprises: a clock extraction circuit which extracts a clock signal from a signal train 
output from the balanced detection circuit; and a low-frequency signal extraction circuit 
which extracts the second low-frequency signal superposed on the clock signal output 
from the clock extraction circuit, 

the synchronous detection circuit detects the shift amount and direction based on 
the second low-frequency signal output from the low-frequency signal extraction circuit. 



Serial No. 10/555,710 



Page 19 of 36 



33. (withdrawn) The optical transmission receiver of an optical transmission 
system according to Claim 25, wherein the infinitesimal-modulated signal component 
detection circuit comprises: a data regeneration circuit which discriminates and 
regenerates an electrical signal output from the balanced detection circuit; a correlation 
detection circuit which detects a correlation between an output signal of the data 
regeneration circuit and a signal before discrimination; and a low-frequency signal 
extraction circuit which extracts the second low-frequency signal from an output of the 
correlation detection circuit. 

34. (withdrawn) The optical receiver of an optical transmission system 
according to Claim 25, 

wherein the optical receiver comprises: an intensity modulation unit which 
performs intensity modulation of the phase-modulated light using a signal at frequency 
f2 sufficiently high to enable superpositioning of the low-frequency signal at frequency 
f1 ; and an intensity-modulated component detection unit which detects an intensity- 
modulated component at the frequency f2, 

the infinitesimal-modulated signal component detection circuit extracts the 
second low-frequency signal at frequency f1 superposed onto the detected intensity- 
modulated component at the frequency f2. 

35. (withdrawn) The optical receiver of an optical transmission system 
according to Claim 34, wherein, as the intensity modulation unit, the optical receiver 
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comprises: an oscillation circuit which generates a signal at the frequency f2; and an 
intensity modulator which performs intensity modulation of signal light using the signal 
output from the oscillation circuit. 

36. (withdrawn) The optical receiver of an optical transmission system 
according to Claim 34, wherein, as the intensity modulation unit, the optical receiver 
comprises: an oscillation circuit which generates a signal at the frequency f2; and an 
optical amplifier connected to the oscillation circuit, and that the gain of the optical 
amplifier is modulated by the oscillation circuit at the frequency f2. 

37. (withdrawn) The optical receiver of an optical transmission system 
according to claim 34, wherein, as the intensity-modulated component detection unit, 
the optical receiver comprises: an optical splitting circuit which splits one of the two 
output ports of the Mach-Zehnder interferometer; a monitoring photodetector connected 
to the optical splitting circuit; and an extraction circuit which extracts the component at 
the frequency f2 from intensity-modulated light output from the monitoring 
photodetector. 

38. (withdrawn) The optical receiver of an optical transmission system 
according to claim 34, wherein, as the intensity-modulated component detection unit, 
the optical receiver comprises: an input level adjustment unit which renders asymmetric 
input levels of the converted intensity-modulated light which is input to the balanced 
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detection circuit; and an extraction circuit which extracts the component at the 
frequency f2 from an output signal of the balanced detection circuit. 

39. (withdrawn) The optical receiver of an optical transmission system 
according to claim 25, 

wherein the infinitesimal-modulated signal component detection circuit comprises 
a data regeneration circuit which discriminates and regenerates an electrical signal 
output from the balanced detection circuit, 

the optical receiver further comprises: a logic inversion circuit which inverts the 
logic of an output signal of the data regeneration circuit and outputs an inverted signal; 
a selection unit which selectively outputs either the output signal of the data 
regeneration circuit or an output of the logic inversion circuit according to a prescribed 
logic specification signal; and a polarity selection unit which inverts the polarity of a 
feedback error signal within the control circuit when the output of the logic inversion 
circuit has been selected, 

an amount of correction of the shift between the center wavelength of the phase- 
modulated light output from the optical transmitter and the pass band wavelength of the 
Mach-Zehnder interferometer is reduced to 1/2 or less of a repetition frequency of the 
Mach-Zehnder interferometer. 

40. (withdrawn) The optical receiver of an optical transmission system 
according to claim 25, 
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wherein the optical receiver further comprises: a temperature detection circuit 
which detects the temperature of a substrate of the Mach-Zehnder interferometer; and a 
loop open/close switch which turns on and off feedback control to the Mach-Zehnder 
interferometer, 

when the temperature of the substrate of the Mach-Zehnder interferometer is not 
within an appropriate range, the loop which performs the feedback control is opened, 
whereas when the temperature of the substrate of the Mach-Zehnder interferometer is 
within the appropriate range the loop is closed to perform the feedback control. 

41. (withdrawn) The optical receiver of an optical transmission system 
according to claim 25, 

wherein the control circuit further comprises: a lock detection circuit which 
detects a locked state of a loop to perform feedback control to the Mach-Zehnder 
interferometer; and a re-locking circuit which re-locks the loop when the locked state 
indicates that the loop is unlocked, 

when the lock detection circuit is detecting that the loop is locked, normal 
feedback control is performed, and when the lock detection circuit is not detecting that 
the loop is locked, a driving signal applied to the phase adjustment terminal of the 
Mach-Zehnder interferometer is swept, and if the lock detection circuit once again 
detects that the loop is locked, switching to a state in which the normal feedback control 
is performed. 
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42. (currently amended) An optical receiver, in an optical transmission system 
comprising: an optical transmitter which outputs differential-encoded, phase-modulated 
light; and the optical receiver which detects the phase-modulated light and performs 
demodulation, wherein the optical transmitter comprises: an encoder which converts 
NRZ code input signals into NRZ-I code signals: and a phase modulator which, for 
marks and spaces encoded by the encoder, outputs phase-modulated light with a phase 
deviation imparted over the range 0 < Ad) < %, 
the optical receiver comprising: 

a Mach-Zehnder interferometer with two independent phase adjustment 

terminals to set a phase difference between two interfering signals, which splits the 
phase- modulated light which has been received into two signal light beams, delays one 
of the split signal light beams bv one bit, and causes the two signal light beams to 
interfere to effect conversion into intensity-modulated light: 

a balanced detection circuit which performs photoelectric conversion of signal 

light from two output ports of the Mach-Zehnder interferometer, and outputs a difference 
in converted electrical signals: 

a low-frequency signal generation circuit which applies a first low-frequency 

signal at frequency f1 to one of the two phase adjustment terminals of the Mach- 
Zehnder interferometer: 

an infinitesimal-modulated signal component detection circuit which detects a 

second low-frequency signal from a signal supplied bv the balanced detection circuit: 

a synchronous detection circuit which detects a shift amount and direction of shift 

between a center wavelength of the phase-modulated light output from the optical 
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transmitter and a pass band wavelength of the Mach-Zehnder interferometer, through 
synchronous detection of the second low-frequency signal output from the infinitesimal- 
modulated signal component detection circuit using the first low-frequency signal output 
from the low-frequency signal generation circuit; 

a control circuit which outputs a feedback error signal as a control signal to adjust 

the phase difference between the two split signal light beams so as to correct the shift 
amount; and 

a driver circuit which applies the feedback error signal to the other of the two 

phase adjustment terminals 

Th e opt i ca l r e c ei v e r of an opt i ca l transmiss i on syst e m accord i ng to c l a i m 25, wh e r ei n 
tho Mach - Zohndor i ntorforomotor comprisos two i ndopondont phase adjustment 
t e rm i na l s, and an output of th o i nf i n i t o s i ma l- modu l at o d s i gna l osc ill at i on c i rcu i t i s app lie d 
to on o of th o two phas e adjustm e nt t e rm i na l s, wh ile a f oo dback e rror s i gna l w i th i n th o 
contro l c i rcu i t i s app li ed to tho other of tho two phaso adjustment term i na l s . 

43. (currently amended) An optical receiver, in an optical transmission system 
comprising: an optical transmitter which outputs differential-encoded, phase-modulated 
light; and the optical receiver which detects the phase-modulated light and performs 
demodulation, wherein the optical transmitter comprises: an encoder which converts 
NRZ code input signals into NRZ-I code signals; and a phase modulator which, for 
marks and spaces encoded by the encoder, outputs phase-modulated light with a phase 
deviation imparted over the range 0 < Ad> < n. 

Tho opt i ca l roco i vor of an opt i ca l transm i ss i on system accord i ng to c l a i m 25, whoro i n 
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the optical receiver comprisesing: 

a Mach-Zehnder interferometer with phase adjustment terminal to set a phase 
difference between two interfering signals, which splits the phase-modulated light which 
has been received into two signal light beams, delays one of the split signal light beams 
by one bit, and causes the two signal light beams to interfere to effect conversion into 
intensity-modulated light; 

a balanced detection circuit which performs photoelectric conversion of signal 
light from two output ports of the Mach-Zehnder interferometer, and outputs a difference 
in converted electrical signals; 

a low-frequency signal generation circuit which applies a first low-frequency 
signal at frequency f1 to the phase adjustment terminal of the Mach-Zehnder 
interferometer; 

an infinitesimal-modulated signal component detection circuit which detects a 
second low-frequency signal from a signal supplied by the balanced detection circuit; 

a synchronous detection circuit which detects a shift amount and direction of shift 
between a center wavelength of the phase-modulated light output from the optical 
transmitter and a pass band wavelength of the Mach-Zehnder interferometer, through 
synchronous detection of the second low-frequency signal output from the infinitesimal- 
modulated signal component detection circuit using the first low-frequency signal output 
from the low-frequency signal generation circuit; 

a control circuit which outputs a control signal to adjust the phase difference 
between the two split signal light beams so as to correct the shift amount; 
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a driver circuit which drives the phase adjustment terminal based on the control 
signal; and 

an optical carrier frequency detection unit which detects, from received signal 

light detected by the balanced detection circuit, a relative position between an optical 
carrier frequency and an optical frequency characteristic of the Mach-Zehnder 
interferometer based on the frequencies corresponding to minima in the optical 
spectrum which are found by scanning the received signal light ; and an offset setting 
circuit which provides an offset to a feedback error signal in the control circuit, 

wherein a value of the offset of the offset setting circuit is adjusted such that the 
position of the optical carrier frequency matches a peak position or bottom position of 
the optical frequency characteristic of the Mach-Zehnder interferometer. 
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